\g=m\mol/lthiocyanate was added 2 h after incubation with iodide or when 1 (1) (2) (3) and a minor decrease or increase of serum thyroid hormone levels particularly in heavy smokers (3) (4) (5) . Cigarette smoking can generate three major products: nicotine, cotinine (a product of nicotine), and thiocya¬ nate (6) . Whether nicotine or cotinine affects thyroid cell function has not been reported previously. Thiocyanate is generated from cigarette smoking as a detoxifying product of cyanide, which is derived from smoke. Thiocyanate has been considered as a possible cause of smoking-related thyroid disorders, because thiocyanate inhibits iodide transport (7) (8) (9) . The action of thiocya¬ nate, however, is complex: increased iodide efflux (10) , inhibition of iodine organification (11, 12) , inhibition of thyroid peroxidase activity in vitro (13) , paradoxical increase in iodide uptake in iodine-deficient mice (14) , and an increase in coupling of iodotyrosine in a cell-free system (15) . We have established the physiological culture system of porcine thyroid follicles, which main¬ tain a dome shape and form thyroid hormone in response to iodide (16) (17) (18) (21) . After the follicles were preincubated with 200 ymol/l thiocyanate for 24 h, thyroid follicles were washed with 0.5 mmol/I TRIS-HC1-0.001 mmol/l EDTA buffer, pH 7.0 three times and homogenized as described (20) . All samples were stored at -20°C until assay. The sample was centrifuged at 3 5,000 x g for 30 min at 4°C, and enzyme activity was measured in the pellet ( 10 to 20 /ig protein) as described previously (20) .
Iodide efflux study Iodide efflux was studied by the method described previously (20) . Thyroid follicles were preincubated with 100 /miol/1 methimazole for 10 h to block iodine organification, and these follicles were incubated with the mixture of 0.1 ,uCi Na125l and 50 pmol Nal for 3 
Results

Iodide uptake
We examined the effects of nicotine, cotinine, and thiocyanate on iodide transport in four different TSH concentrations. As shown in Fig. 1 27 /xmol/1 and 57 /miol/1, respectively, by linear regression analysis. Vmax values of iodide uptake in both groups were similar: 9.4 nmol I uptake/well (control) vs 7.5 nmol I uptake/well (Fig. 2) . Thus, the result of kinetics suggests that thiocyanate is a competitive inhibitor with iodide. (Figs. 3 and 4 ). This may be attributed to the decreased iodide transport or to independent inhibition of iodine organification, or both. Thiocyanate has been reported to inhibit iodide peroxidase in a cell-free system (11, 13) and iodine organification in rat thyroid lobe (12) . Our present study also supports an independent inhibition of iodine organification by thiocyanate ( Fig. 3 and Table 1 ) although our present study does not disclose its mechanism. Thiocyanate at 1 ymol/l has been reported to faciliate thyroid hormone formation in a cell-free system (15 (16) .
The potency of antithyroid activity of thiocyanate in vitro has to be interpreted carefully. For instance, 50 /¿mol/1 thiocyanate has a potent antithyroid activity in vitro (Fig. 4) , whereas most smokers have serum thiocyanate levels greater than 50 /unol/1 without developing hypothyroidism (5) . The discrepancies of potency in vivo and in vitro appear to be attributed to the presence of iodide and pseudohologens in vivo because these agents are known to alter the effect of thiocyanate on the thyroid gland (27 
